An important issue in Alpine regions is urban sprawl, which affects land resources and their environmental qualities as well as social and economic conditions. As the available area for permanent settlement is limited in Alpine regions due to natural constraints, land resource management here is even more relevant than outside the Alpine area. Land resources are being claimed for social, economic and ecological purposes, which is why efficient land resource management is a precondition for sustainable development at regional level. To implement such sustainable regional development, about 110 instruments have been collected in most Alpine countries. With a compilation of instruments for their better application, land resource management touches also on the understanding, development and perception of regions. The instruments for the implementation have been assessed in qualitative terms and lead to the conclusion that many instruments already exist, however there is a bottleneck at the point of implementation.
Introduction
Land represents a decisive resource for many ecosystem functions and their dependant ecosystem services. This interrelation and its corresponding benefits are also related to economic values. Beyond the monetary implications for society as a whole, as represented by ecosystem services, land resources have a correlation to economic aspects through costs paid by municipalities or private owners for land development and infrastructural maintenance. This interconnection between environmental and economic aspects of land resources makes them a subject both of regional economic dynamics and the environment. Despite this important interrelation, land is often treated like an inexhaustible resource. Land resources are therefore an excellent example of how a cross cutting issue, the availability and management of land, reaches deeply into all dimensions of sustainable development. Recognizing that land resources are an important link in the concept of sustainable development, this paper focuses on sustainable management of land resources.
These management requirements are also closely related to the ongoing discussion about what the appropriate spatial level for such a cross sectional approach could be. The need for an integrated management approach is widely recognized, particularly in terms of environmental management or the management of environmental functions. The regional level is estimated to be the appropriate spatial level which is superimposed above the level of single municipalities and represents good options for an integrated approach (Foster, 2002) .
The application of suitable instruments may be considered as a final motivation behind all activities related to analyzing and monitoring regional development. Thus in the Interreg III B project "DIAMONT" a collection and categorization of suitable instruments to manage land resources in a sustainable way has been carried out.
Though already adopted policy objectives to protect land resources exist in the framework of the Alpine Convention, particularly in its protocols on spatial planning and sustainable development, on soil protection and on transport, a common understanding of this key subject appears to be necessary across the Alpine Convention area. The necessity of Alpine Convention Member States agreeing to some common approaches on how to face problems of land resource management is sometimes impeded by differing national conditions in the Alpine countries.
The DIAMONT project
The project DIAMONT (Data Infrastructure on the Alps. Mountain Orientated Network Technology) brought together a multinational team of eight university institutes, private institutes and stakeholders from six Alpine countries and has been co-funded within the Interreg IIIB-programme 'Alpine Space' of the European Union.
The Alps are considered to be one of the sensitive regions in Europe and the Alpine Convention aims to ensure the sustainable development of this unique mountain region. Therefore the DIAMONT project set out to develop a comprehensive infrastructure of indicators, data and instruments to support sustainable development at a regional level. Finally the project was dedicated to giving a vital impulse to the relaunch of SOIA (System for Observation of and Information on the Alps).
The basic project outline comprises a survey of cultural differences in terms of regional governance in the Alpine countries to become aware of possible constraints and options for development approaches. Future trends, creating new challenges for sustainable development, have been identified through an Alpine-wide Delphi survey among experts in Alpine spatial development. Focused on selected trends, indicators have been compiled from existing indicator sets or have been generated out of these. Based on these established or newly generated indicators, and in consideration of data availability at the Alpine Convention area's level, data have been collected for about 80 indicators. After substantial data harmonisation and processing efforts, the results have been published in the framework of the 'Atlas of the Alps' (Tappeiner, Borsdorf, Tasser 2008a) . Based on existing data, a consistent methodology and GIS analysis, regions have been delineated according to their labor market functions on an Alpinewide level. Furthermore, instruments addressing land resource management issues in the context of sustainable regional development have been collected and categorized for all Alpine countries. In six regions of the Alpine area, case studies focusing on data and indicator application for regional analysis have been carried out in order to provide the study areas with an analysis of urbanization and governance issues. The results have been presented and discussed with stakeholders in these regions and workshop results have been disseminated among participants.
Land take -an important trend in the Alpine Convention area
According to the results of the DIAMONT's Delphi-survey, urbanization processes are identified as being an important trend in the Alpine Convention area. As this area is not characterized by large cities but by many local centers and their hinterland, the development of these local centers and their catchment areas in the field between competition and co-operation is considered to be a relevant and often cross-cutting issue (cf. Briquel, 2007) .
Further analysis of regional development problems was based on phenomena formulated by Schönthaler and Andrian (2008) . Finally the "Increasing land resource demand for urban areas" has been identified as an issue that concerns almost all urban entities -even those facing a decline in economic development. Therefore further work was focused on the issue of land resource management (Marzelli, Lintzmeyer & Schwarz, 2008) .
In the Alpine area the management of land resources is of even higher importance than in lowland areas as the available, habitable area is scarce. This scarcity is caused by different physical restrictions determining land use in Alpine terrains. Slope inclination may be one of the main reasons, however for permanent settlement altitude is also relevant, as due to climate conditions most human settlements in the Alps are generally limited to altitudes below about 2000 m a.s.l. At times, access to some areas is reduced or becomes impossible due to topography, climate conditions (such as bad weather, snow, ice), and natural hazards.
Thus, suitable natural and economic conditions for land use exist mainly at the valley bottoms and on moderate slopes, restricting areas of permanent settlement to an average of 17.3 % of the Alpine Convention area (Tappeiner et al. 2008a) . Consequently most infrastructures (roads, railways), residential and commercial areas are concentrated in the valley bottoms. Accordingly most of the population also lives in the easily accessible valley bottoms, raising population densities in some areas to levels corresponding to those found in European agglomerations. In consequence, land use conflicts between the dominant land users, such as agriculture and orchards, infrastructure and settlements, tourism, industry, energy, water management and nature conservation are particularly intense in the Alpine area.
Land-intensive house types
Figure 1: Drivers of land resource demand (Source: Marzelli et al., 2008) Drivers of land resource demand are manifold ( Figure 1 ) and may be aggregated according to Hofmeister (2005) A homogenous survey on the conversion of undeveloped land into developed land across different Alpine countries for the Alpine Convention area does not exist. A direct evaluation is being impeded by national differences in data surveys regarding classes, class definitions and time periods at national or European levels. However at subnational level data can be extracted from national or regional statistics for the Alpine Convention area, confirming a similar trend of increasing land take in Austria, Switzerland, Germany and Liechtenstein (Umweltbundesamt [UBA], 2004) . The share of land take differs between land demand for settlement and infrastructure as well as between different cantons or Länder. For example, in Switzerland a daily rate of land take of about 2.6 hectares is reported for the time period between the census of 1979/85 and 1992/97, resulting in a share of 17% of the existing settlement area respectively 13 % of the existing transport infrastructure area (UBA, 2004) . For the German Alpine Convention area the same trend is confirmed by UBA (2005).
Land resource demand affects all dimensions of sustainable development
In the public debate the protection of land resources is often reduced to soil sealing, representing a subject of environmental concern. However it turns out that the effects of land take are affecting far more than just aspects of water infiltration and run-off.
Ecological effects
Almost all ecological functions are in some way affected by the impacts of land take, as the conversion of undeveloped land to developed land changes ecological functions fundamentally. Some of the main effects in ecological terms are the loss of surface soils, including the vegetation cover and its habitats for plants and animals, effects on ground water regeneration, interception of precipitation and regulation of water run-off and water filtration. Further effects may include change of local climates due to higher average temperatures in built-up environments, inversion layers particularly in Alpine urban environments and spread of urban emissions.
As well as these direct ecological effects, indirect effects also occur, either intentionally or unintentionally. These include increasing traffic volumes between different urban functions (residential, commercial, industrial, recreational) . Accordingly, traffic infrastructures will be extended, causing further effects such as fragmentation of habitats and open landscapes, noise effects for urban and recreation areas as well as for wildlife.
With regard to the concept of ecosystem services (de Groot, 2002) , this means that many, if not all, ecosystem functions (in terms of regulation, provision, carrier and information functions) are negated or heavily changed on this plot area. Accordingly the ecosystem services and benefits connected to these ecosystem functions are affected by land use. Therefore it is obvious that land use management would acquire a key role in adaptive management.
Effects on human well-being (social sphere)
The way in which settlement areas and transport infrastructures are developed will affect the quantity and quality of open spaces and green belts at a large as well as at a very local scale. Furthermore, the location of residential, recreational, industrial and commercial areas and of transport infrastructures will affect the amount of harmful emissions and may result in noise levels reaching a detrimental level for human well-being.
Disperse settlement patterns and costly accessibility may lead to ineffective public transport, particularly in peripheral Alpine municipalities. This, combined with insufficient services to residential areas or unacceptable distances to public transport stops, may result in a high dependence on car mobility by local inhabitants. This can lead to the exclusion of social groups such as elderly, disabled, children or those not owning a car from mobility and thus from occupational and educational opportunities, social life, shopping facilities and public services. These effects may accumulate with the effects of the centralization of shops and a withdrawal of public services and medical care due to declining customer rates.
Human well-being may also be constrained or even endangered by the occurrence of natural hazards, affecting residential and commercial areas as well as transport infrastructures which may result in some areas spreading into zones of higher risk.
Economic effects
The economic efficiency of settlement structures and infrastructures in terms of construction and maintenance is increasingly becoming a location factor for regions in the Alps. Land development is economically relevant in different aspects:
• Land development itself includes real estate costs, but public water, sewage, energy, information and transport infrastructure require further investment.
• In residential areas land development will also require the establishment and provision of social infrastructures and services such as child care institutions, schools and medical care.
• After the building phase infrastructures need to be maintained over decades, which can become a substantial financial burden for municipalities, especially if economic and population development is undergoing a process of stagnation or even decline.
Taking this into account, economic effects exist for public and private budgets. Even if the direct construction costs may be charged to private households and businesses by access fees, the municipal budget and/or public service providers have to bear the financial burden of connecting these areas to the public service networks. In the end, these costs are allocated to all taxpayers and all users of these networks, which means that the public is paying and thus cross-subsidizing the disproportionately high costs of greenfield development.
Private budgets are affected by inefficient settlement structures in terms of farther distances to meet basic needs such as housing, work, supply, education, recreation and social contacts. Sprawled settlement structures are accompanied by a differentiation of services and tariffs, especially for public transportation, communication and postal services.
Institutional aspects
Institutional aspects are closely linked to the cross-sectional character of land resource management and to the appropriate spatial level of management. At the same time governmental and non-governmental institutions reflect how society recognizes management tasks and challenges at governmental level and in civil society. The institutional competences also reflect how spatial coherence is recognized.
There are some reasons which may recommend or even urge an approach at regional level for the management of land resources, such as:
• The restricted potential of single municipalities to use their sites on the market for economical, recreational, logistical and agricultural business.
• Traffic effects reaching far beyond the location of traffic source.
• The regional dimension in which labor and consumer markets are functioning.
• The option for a fair balance between different local allocation advantages within a region, particularly addressing the role of public goods (such as many environmental goods) for attractiveness of locations.
When considering future institutional aspects or changes of institutional competences in terms of resort responsibilities as well as spatial competences one has to be aware of the heterogeneity of the Alpine area. In ancient settlement areas of Italy and France municipalities are in general smaller and more densely settled than in similar areas of Austria, Switzerland and Germany. Therefore municipality reforms, either obligatory or voluntary, already merge these smaller entities into larger ones to improve the provision of public, social and educational services. Also the role of municipalities in spatial decision making is different. While municipalities play a dominant role in Austria, Germany, Switzerland and Italy the role of regional authorities is more influential in France.
In the Alps particularly, administrative coherences may not correspond to the spatial coherence formed by topographic features. Therefore it may be likely that in modern Europe regions of different thematic coherence arise which superimpose classic regions of administration or planning disciplines, as has been pointed out by BeckerMarx (1999) . Some examples may be correlations between the Salzburg area and South-East Bavaria, North-and South-Tyrol or the Lake Constance area.
Cross-sectional character and sustainable management of land resources
One central difficulty in addressing issues of land resource management lies in the fact that this particular policy field suffers from fragmented sectional responsibilities. But this is precisely what makes the issue of land resource management such a big subject within the concept of sustainable development.
Within the different approaches to organizing sustainable development for consideration here, the concept of the "magic pyramid" has been chosen, which, as well as the dimensions of environment, economy and society, also includes the dimension of institutions. The cross-sectional character of land resource management exists within these dimensions as well as between the dimensions of sustainable development (cf. Figure 2 ). For example, within the environmental dimension, effects of land use and groundwater carriers may have further effects on vegetation or fauna.
Effects between different dimensions exist or can emerge depending on the specific situation, for example through:
• effects between naturally privileged areas for residence (sun, climate, air quality), real estate prices and social strata affording the price for this residence • economic added value produced in commercial areas of municipalities are one financial source for public services provided by the municipality • development of land causes the loss or degradation of its ecological functions • planning, management and legislation of site provision for economic enterprises by municipal institutions and economic development • assessment of environmental aspects within and across municipal borders by the responsible institutions when land resources are touched • institutional provision of urban development meeting the needs of an ageing society, particularly spatial needs of families and elderly people. (Marzelli et al. 2008) Besides these examples it is most likely that in future further cross-sectional issues will emerge, triggered by effects of climate change and corresponding adaptation strategies. These may heat up the competition between use of land resources for energy production, food production and building. The objectives for land resource management should therefore clearly meet the requirements of sustainable development in terms of a balanced development considering environmental, economic, social and institutional arrangements. Cross-sectional issues are joint action of all relevant stakeholders and the selection, adaptation and combination of instruments according to changing framework conditions such as regional disparities, demographic change and municipal budget constraints. Further integral tasks include aesthetic and functional quality of the built and non-built environment, awareness of the limited availability of land resources, efforts to include all social strata and stakeholder groups in land use decisions and the precautionary principle in view of future generations. Such an integrated approach is confirmed also by analyses of Foster (2002) , which state that a regional development is "by definition an integrative concept, eventually touching a whole circle of social, economic and political, not just environmental, issues".
Instruments for sustainable management of land resources

Regional approach from labor market regions
According to these requirements, instruments are needed to support a sustainable management of land resources, particularly at a regional scale. In order to work on a comparable basis in the course of the DIAMONT project, regions have been defined according to a coherent approach for the entire area of the Alpine Convention by the development of "labor market regions" (Tappeiner, Gramm, Pecher, Tasser, Lintzmeyer, Marzelli & Tappeiner 2008b ).
This approach considers the idea of "urban areas" as defined by Perlik (2001) , according to which small and medium-sized towns (SMESTO) represent the centre of a small region. Smaller municipalities surround this SMESTO and are closely connected to it due to natural conditions, labor market and tradition. Using a common alpine-wide data base, the SMESTOs are identified by having more than 10,000 inhabitants, or more than 5,000 jobs and a positive commuter balance. Real commuter flows to these SMESTOS at a coherent base are lacking for the whole of the Alps. Therefore based on the assumption that commuters in general will prefer to commute to the nearest possible centre the catchment area of this core town is defined by the distance for work commuters. As an appropriate distance the Swiss mean commuter time of 17.2 minutes car travelling time is used. Municipalities around the core town meeting this travelling time and a negative commuter balance are part of the labor market region around the SMESTO. As a result of this analysis about 108 labor market regions are delineated in the Alpine Convention area (Tappeiner et al. 2008b ).
Identification of instruments
A "toolbox" of instruments, which consists of existing governmental structures as well as of an array of financial and technical assistance, is considered necessary for regional development by Foster (2000) . Instruments to manage sustainable development in general exist either on a very rough basis or are at a very strategic level. In order to work on a more detailed level the search for instruments is focused, derived from the previous steps in the DIAMONT project, on the subject of land resource management. In this context of spatial development, the term "instrument" is used as a generic term for all approaches to achieve spatial development objectives 2 . Instruments are seen as the link between the strategic level of guiding principles and objectives and the single-case implementation of these objectives by measures (Figure 3 ). The term "regional development instrument" refers to any instrument that is designed to intentionally stimulate and steer regional development. Examples of instruments include regional planning, economic incentives, public participation processes, etc. Driving forces themselves also influence regional development, but not intentionally. For this reason driving forces are not regarded as an instrument. Regional development instruments are divided into categories and subcategories, illustrated in Figure 4 (cf. Keiner, 2005 , Rogall, 2002 , ARE, 2004 , Costanza, Cumberland, Daly & Goodland, 2001 . Instruments exist in different policy concepts such as the classic policy cycle (examples may be spatial planning concepts, legislation) as well as in network policies (like local forums, stakeholder commissions, development agencies).
Abstract
Within the spectrum of land resource management, a general differentiation exists between formal, regulatory instruments ("hard" instruments) and instruments that focus on voluntary action, co-operation and participation ("soft" instruments). This differentiation, however, does not give an indication of the effectiveness of instruments.
Rules and regulations
Figure 4: Categories and sub-categories of instruments of land resource management (Marzelli et al., 2008) In certain cases, a strict top-down approach might be appropriate, while in others that are more dependent on broad support, a participatory process is the most effective approach.
Results of the collection
The collection of instruments was conducted in three steps starting from a pilot action restricted to national instruments in Germany, the development of coherent guidelines for the collection ensuring a standardized research procedure in all Alpine countries and the collection of instruments itself carried out with the support of all project partners 3 . The collection delivered in total 110 instruments from the different countries.
There are still some constraints within this survey. The entries for Switzerland are not comprehensive, but rather selective, as no Swiss response was available for the survey. The Austrian research is focused on the federal state of Tyrol, because the various Austrian federal states apply different planning laws and instruments and thus it was not feasible to include all nine of them. For similar reasons, in Italy the research of instruments concentrated on the pe tru ranging ro "so t" to " ard" instru ents Autonomous Region of Friuli Venezia Guilia. In general the collection represents an overview of existing instruments; however it cannot claim to be fully comprehensive. The distribution of the collected instruments according to the main categories mentioned above shows in Figure 5 a dominant share of spatial planning instruments but also a high number of economic instruments. The full set of instruments may be downloaded from the internet. Some examples of instruments in each of the five categories are: Law and regulations offer direct intervention in the case of damaging trends and processes. They are in theory easy to control and offer a high level of effectiveness. In practice, however, control of their implementation may be lacking and inflexibility, the missing dynamic due to their ex-post-approach and sometimes economic inefficiency can limit the effect of this type of instrument. Some examples are "Legal building density limit" (Plafond légal de densité, France), "Promotion of Balanced Regional Development Act" (= Zakon o spodbujanju skladnega regionalnega razvoja, Slovenia).
• Spatial planning instruments exist at different spatial levels and as cross-sectional and sectional instruments.
They often contain long-term objectives, concepts and strategies and may be applied in binding and non-binding forms. Instrument examples are land use plans (Austria, Germany), Cantonal Guiding Plan (Kantonaler Richtplan, Switzerland), Regional (Federal) Spatial Plan (= Piano Territoriale Regionale PTR, Italy).
• Economic instruments do not force stakeholders to behave in certain ways, however the financial incentives or burdens are designed to channel stakeholder behavior in a certain direction. Some examples include "revitalization of old buildings" (Revitalisierungsfonds, Austria), Municipal Tax on Estates (ICI -Imposta Comunale sugli Immobili, Italy), "ATO District Plan" (Piano d'Ambito, Italy).
• Voluntary approaches and agreements intend to steer development by voluntary commitments between different stakeholder groups. Examples are "local land development agency" (Etablissement public foncier local -EPFL, France), and "Regional pool of commercial areas/industrial districts" (= Regionaler Gewerbeflächenpool, Germany).
• Information and research focus on awareness raising through better information and dissemination of research results. These instruments are flexible, feasible also for smaller groups and are widely accepted. However they do not include any commitments and their effectiveness is limited. Some examples are "cadastre of brownfield sites and commercial vacancies" (Germany) and Slovenia's Development Strategy (Strategija razvoja Slovenije).
Some conclusions from a baseline assessment of instruments
For the collected instruments a qualitative baseline assessment has been carried out according to the most decisive questions in order to provide basic selection functions for users. Five criteria for the baseline assessment are selected considering other evaluation approaches such as EuropeAid (2006), Hildén, Lepola & Mickwitz (2002) and Lang (2001) . The criteria used are "relevance", "acceptance", "implementation", "feasibility" and "effectiveness", trying to tackle key questions such as:
• How relevant is the instrument in regard to managing land resources? (Relevance) • To what extent do the following stakeholders and institutions accept the instrument? (Acceptance) • How broad is the instrument implemented? (Implementation) • What significant requirements are necessary for the implementation of the instrument? (Feasibility) • Given that the instrument is having an impact (effects of the instrument can be isolated against other processes), to what extent do the expected outcomes of the instrument correspond to its objectives? (Effectiveness)
The qualitative assessment was first carried out for each single criterion, grading each instrument on an ordinal scale from 0 to 5 (the criterion effectiveness from 0 to 4). Next all five assessment criteria were summarized, whereby the maximum rating that an instrument could achieve was 24 points. Instruments which reached this score indicate that they ideally fulfill all five criteria. The highest score of 21 points was achieved by nine instruments. The highest-ranking instruments of the analysis, reaching either 20 or 21 points, are shown in Figure 6 .
Obviously differences exist within these highest-ranked instruments in the fulfillment of each of the five criteria which underlines that individual situations require a specific selection of appropriate instruments. This also confirms that there is no "magic bullet" in the sense of an instrument that universally and comprehensively addresses all issues of land resource management. But it can be concluded that instruments are available that fulfill certain criteria to a significantly higher degree than others. Thus, depending on local circumstances and requirements, a database of relevant instruments facilitates the selection of appropriate and consequently effective instruments.
It is interesting to note that the highest-ranked instruments in regard to sustainable land resource management already exist. Therefore it can be stressed that the bottleneck in this respect is the inappropriate or insufficient application of instruments, rather than a lack of them. Some success criteria for regional development include, according to Foster (2002) , the support of new and creative processes, the development of partnerships and coalitions, but also a planned redundancy, and the exercise of learning, adaptive attitude on the part of regional managers. 
Highest-ranked instruments
Documentation
The instruments survey is stored and documented in an online database where each instrument is briefly described. The database also contains general objectives of the instrument, keywords, responsible body/ies, stakeholders involved and a reference to the source, ending with a general assessment of strengths and weaknesses of the instrument by the author of the entry. The data base is online accessible without restrictions via www.diamont-database.eu and provides furthermore information about indicators, data and maps processed in the DIAOMNT project.
Outlook and relevance for regional environmental governance
What might relevant developments of land resources look like in the future and how is land resource management linked to regional environmental government?
In the public debate, possible outcomes of climate change dominate nowadays, and it seems worthwhile to pay major attention to this field. In this discussion, however, other major trends with significant implications on land resources have temporarily taken a back seat, but remain nonetheless relevant. Demographic change, (amenity) migration, biodiversity losses and fragmentation of spatial development continue to pose challenges to regional development and have to be addressed effectively and efficiently through appropriate instruments.
Supply-versus demand-driven strategy for land resource management
Those regions which are confronted with economic decline and/or outward migration of population are tempted to address a possible downward spiral of economic decline with generous zoning of new construction land for commercial and residential purposes. An underlying expectation of this supply-driven strategy is that eventually businesses and residents will compensate for these negative effects. Sometimes this might happen but often it turns out to be a false hope because framing conditions are not recognized by local decision makers from their personal perspective. Here a mutual exchange of local and regional, sometimes of intra-and extra-regional perceptions of strengths and weaknesses of the respective areas is urgently needed.
Due to these circumstances and considering the instruments compiled, up until now land use decisions in the Alps are in most cases not obliged to be based on a quantitative assessment of demand. By not taking into consideration the real demand, options for sustainable land resource management cannot be recognized and certainly not sufficiently weighed in the decision-making process.
Climate change
Efforts are needed to apply climate protection, mitigation and adaptation measures in sectional policy fields to deal with climate change impacts in these fields. Besides these measures the dimension of climate change effects on the Alps also requires a new conceptual framework for spatial development. In this context, the Alpine Convention has adopted its Climate Action Plan at its X. Meeting in Evian (Alpine Convention, 2009). The action plan contains mitigation strategies in the field of spatial and land planning, energy, transport and the tourism industry. Adaptation strategies have been formulated for the fields of spatial planning, mountain forests and wood industry, biodiversity protection, tourism, water resources and mountain farming. The Alps may act as an early-warning-system for climate change effects and they are thus in a position to develop, implement and export innovative policy instruments of spatial development to cope with climate change.
Demographic change
In the Alps, demographic change will occur differently in regions with a growing population than in regions with a declining population,, particularly in some parts of the French and Italian Alps. The main effects of demographic change, an ageing population, growing population in metropolitan regions versus the out-migration from peripheral rural areas, and also amenity migration of the wealthy segments of society will require consistent policy objectives and effective management practices for the Alpine Space to balance regional development and land resource management.
Intensifying competition of land use conflicts
Land resources for settlement and infrastructure are already scarce in the Alpine area. As well as space, the economic potential of soil is estimated to be a neglected resource that is predicted to regain importance in the face of strong competition for land and soil quality. A strongly increasing demand for productive soil to produce biomass not only for food but for energy and as industrial high-tech raw material is forecast (Weber & Seher, 2006) . Space for energy generation from solar, wind and water sources also plays a role.
Taking into account that this is happening already in some rural areas, land use conflicts may increase, particularly as productive land is limited to specific natural and topographic conditions. Yet, it will also open up new development options for regions and landscapes, requiring a careful assessment of benefits and risks.
Summarizing this outlook, it underlines that the precautionary principle should be applied, particularly in an ecologically sensitive region such as the Alps.. Therefore direct and indirect effects of land use changes should be anticipated, making land resource management a high priority in the framework of sustainable development.
Aspects of regional environmental governance
What is the relationship between land resource management and regional environmental governance? From an overall perspective some aspects can be identified:
• The existing fragmentation of land resource management between local and regional institutions emphasizes the need for cross-level cooperation or a multi-level governance to carry out land resource management in an effective way. It also poses the questions what is the appropriate administrative level for land resource management, what are the limitations of the local and of the regional levels? It is likely that land resource management will require different working levels from local level up to the EU level. According to the subsidiarity principle, the lowest possible level should be responsible, or as Foster (2002) says, "form should follow function".
• Land resource management connects the environmental and economic aspects of land resources, such as costs for land development and maintenance. It highlights the relevance of an approach which integrates environmental and economic aspects. A methodological option is the approach of ecosystem services which link environmental functions with human well-being in a systematic manner (cf. MA/WRI, 2003) . The environmental costs of some land uses can exceed their economic benefits in the medium-and long term. This would be a reason to rethink the appropriate cost-benefit-ratio in decision-making processes. In these terms land resource management can be an important factor in regional economic dynamics and the environment.
• As land resource management may be one of the crucial issues in the gradient between urban and rural areas (respectively core towns and surrounding areas) the management of land resources may contribute to the generation of a new relationship between urban and rural areas. This relationship needs a fair compensation for the services delivered by the different areas. As well as the methodological approaches to identify, measure and account for the services and appropriate compensation, this will require suitable instruments to implement compensation schemes.
• The comparison of different instruments managing land resources in the Alpine Convention area indicates that common progress in this area will have to solve some difficulties. These are caused by different perceptions of land resource values and different administrative structures responsible for spatial development. At a more abstract political level these differences are expressed in ostensibly and latent negotiations on a bilateral basis as well as multilaterally in the bodies of the Alpine Convention.
• The analysis of trends in the Alpine Convention area confirms the key role of land resource management in terms of environmental and economic changes and impacts. In this context integrated ecological and economic solutions for land resource management should be an important part of a new environmental regional policy.
• For the definition of a region two, in principle different, approaches were controversially discussed at the conference "Regional Environmental Governance": one is based on the social perception and definition of an area, the other on the physical features of an area. Both of them have their qualifications for different purposes. In this paper, the attempt to define "labor market regions" as the working basis for instrument application and participation processes by Tappeiner et al (2008b) has been presented. To some extent this approach may be seen as a hybrid of the above-mentioned approaches. It uses statistical data on a broad base for a regional delineation, which express the preferences of employees to commute into a certain area. This might be further elaborated to generate the delineation of regions over large areas on a coherent basis considering also social perceptions.
• A mutual interaction exists between the application of instruments and regional governance, as the application of instruments (for example the application of regional commercial pools) will generate or strengthen the common identity of partners in the region and will by this means exert influence on the delineation of the region. Also the common marketing of environmental assets in a region (e.g. accessibility of beautiful landscapes by public services, tourism incentives) may trigger a common understanding of these assets and the allocation of advantages.
• The main question remains, what is the appropriate region? Instruments will deliver no answer to that question but they may trigger changes in the physical appearance of a region and thus the region itself. For example, through the implementation of instruments the economic basis of a region may develop a stronger focus on tourism, regions may alter due to commuter patterns and the labor market.
• From the individual perspective the "region" may consist of overlying, different types of regions such as the labor market, the commuting area, the recreational region, the water supply region or the tourism region, and so on. Therefore a really coherent and holistic management of a region taking into account all these different sectors may become more difficult when more and more players need to be involved in regional management. However, if such a coherent and holistic management of a region is reflected appropriately in a structured and somehow institutionalized form of regional management it will offer a very comprehensive form of governance. Such a form of governance involving all stakeholders might be an important advantage in the future, as this will offer increasing flexibility of regional development and understanding in a changing world.
• Therefore it is likely that the softening of existing regional structures will lead to new regional understandings and identities and may also generate new regional entities. Again, these will need to develop in an evolutionary manner formalized structures due to higher transparency of structures and easier management and decisionmaking processes. However, in terms of developing new structures one should bear in mind the danger of too large institutional structures, characterized in an analogy by Renner (1935 , cited by Foster 2000 as an institutional "elephant" destroying through a misguided maternal instinct its offspring while sitting on them.
